CONTENTS 


1 The new Institute of Materials 


3 Formation of @ phase in Ti-Mo alloys after aging and deforming 
E. Sukedai, H. Hashimoto, M. Hida, and H. Mabuchi 
10 Coarsening kinetics of solid and liquid silver particles in nickel 
S. C. Yang, G. T. Higgins, and P. Nash 
16 Determination of microtexture of initial stages of secondary recrystallisation in Fe—3 wt-%Si by 
etch pitting 
A. Béttcher, T. Gerber, and K. Liicke 
23 Thermomechanical properties of steel: viscoplasticity of y iron and y Fe—C alloys 
K. Harste, T. Suzuki, and K. Schwerdtfeger 
34 Creep crack growth in Al-Li alloy 8090 sheet 
S. P. Lynch 
43 Microstructural development during cold deformation and recrystallisation of 2014 Al-Al,O, particulate 
composite 
M. Ferry, P. Munroe, A. Crosky, and T. Chandra 
52 Microstructural characterisation of sand cast aluminium alloy A356—SiC particle metal matrix composite 
N. Han, G. Pollard, and R. Stevens 
57 Effect of preheat treatment on ingot structure and recrystallisation of brass component of rolling texture in 
hot rolled AA 5182 
P. A. Hollinshead 
63 Design of dynamic recrystallisation controlled rolling schedules for seamless tube rolling 
L. N. Pussegoda, P. D. Hodgson, and J. J. Jonas 
72 Computer modelling of microstructure during hot flat rolling of aluminium 
B. K. Chen, P. F. Thomson, and S. K. Choi 
78 Effect of selective oxidation of chromium on creep strength of Alloy 617 
P. J. Ennis, W. J. Quadakkers, and H. Schuster 
83 Stability of ZrO,—Y,O, t phase formed during laser sealing 
K. Mohammed Jasim, R. D. Rawlings, and D. R. F. West 


Papers from conference on ‘Modelling of materials’ part of 
‘Metals and materials ‘91° 


101 Editorial 


102 Physical modelling of materials problems 
M. F. Ashby 


112 Extended Abstract Computer modelling of phase diagrams 
N. Saunders 


114 Modelling of dendritic solidification using finite element method 
V. A. Wills and D. G. McCartney 

123 Modelling of steel welds 
H. K. D. H. Bhadeshia 

134 Extended Abstract Hot deformation processing 
C. M. Sellars 


135 Modelling mechanisms and microstructures of recrystallisation 
F. J. Humphreys 


145 Modelling of aerospace materials — not just a pretty picture 
P. D. Spilling 


151 Extended Abstract Modelling of aluminium casting 
S. Flood 


153 Structural and mechanical aspects of high temperature deformation of polycrystalline nickel 
S. Wierzbinski, A. Korbel, and J. J. Jonas 


= 


CONTENTS 


1 The new Institute of Materials 


3 Formation of @ phase in Ti-Mo alloys after aging and deforming 
E. Sukedai, H. Hashimoto, M. Hida, and H. Mabuchi 
10 Coarsening kinetics of solid and liquid silver particles in nickel 
S. C. Yang, G. T. Higgins, and P. Nash 
16 Determination of microtexture of initial stages of secondary recrystallisation in Fe—3 wt-%Si by 
etch pitting 
A. Béttcher, T. Gerber, and K. Liicke 
23 Thermomechanical properties of steel: viscoplasticity of y iron and y Fe—C alloys 
K. Harste, T. Suzuki, and K. Schwerdtfeger 
34 Creep crack growth in Al-Li alloy 8090 sheet 
S. P. Lynch 
43 Microstructural development during cold deformation and recrystallisation of 2014 Al-Al,O, particulate 
composite 
M. Ferry, P. Munroe, A. Crosky, and T. Chandra 
52 Microstructural characterisation of sand cast aluminium alloy A356—SiC particle metal matrix composite 
N. Han, G. Pollard, and R. Stevens 
57 Effect of preheat treatment on ingot structure and recrystallisation of brass component of rolling texture in 
hot rolled AA 5182 
P. A. Hollinshead 
63 Design of dynamic recrystallisation controlled rolling schedules for seamless tube rolling 
L. N. Pussegoda, P. D. Hodgson, and J. J. Jonas 
72 Computer modelling of microstructure during hot flat rolling of aluminium 
B. K. Chen, P. F. Thomson, and S. K. Choi 
78 Effect of selective oxidation of chromium on creep strength of Alloy 617 
P. J. Ennis, W. J. Quadakkers, and H. Schuster 
83 Stability of ZrO,—Y,O, t phase formed during laser sealing 
K. Mohammed Jasim, R. D. Rawlings, and D. R. F. West 


Papers from conference on ‘Modelling of materials’ part of 
‘Metals and materials ‘91° 


101 Editorial 


102 Physical modelling of materials problems 
M. F. Ashby 


112 Extended Abstract Computer modelling of phase diagrams 
N. Saunders 


114 Modelling of dendritic solidification using finite element method 
V. A. Wills and D. G. McCartney 

123 Modelling of steel welds 
H. K. D. H. Bhadeshia 

134 Extended Abstract Hot deformation processing 
C. M. Sellars 


135 Modelling mechanisms and microstructures of recrystallisation 
F. J. Humphreys 


145 Modelling of aerospace materials — not just a pretty picture 
P. D. Spilling 


151 Extended Abstract Modelling of aluminium casting 
S. Flood 


153 Structural and mechanical aspects of high temperature deformation of polycrystalline nickel 
S. Wierzbinski, A. Korbel, and J. J. Jonas 


= 


159 Determination of growth stresses in nickel oxide using X-ray diffraction 
A. Green 


163 Effects of notch geometry and impurity on creep fracture of low alloy steel 
D. A. Pelemo 


171 Effectiveness of hot tensile test in simulating straightening in continuous casting 
B. Mintz and R. Abushosha 


179 Reduction of residual stress by parallel heat welding in small specimens of Type 304 stainless steel 
C. P. Chou and Y. C. Lin 


184 Interfacial structure and fracture of aluminium alloy A356—SiC particle metal matrix composite 
N. Han, G. Pollard, and R. Stevens 


197 Microstructure and hardness development in Cu—30Ni-—2:5Cr and Cu—45Ni-—10Cr spinodal alloys 
F. Findik and H. M. Flower 


206 Characterisation of dynamic recrystallisation in nickel using processing map for hot deformation 
N. Srinivasan and Y. V. R. K. Prasad 


213 Measurement of residual stresses in welded steel joints using hole drilling method 
C. C. Weng and S. C.Lo 


219 Improving tensile strength and bend ductility of titanium/AISI 304L stainless steel friction welds 
A. Fuji, T. H. North, K. Ameyama, and M. Futamata 


236 Effect of silicon content on microstructure and toughness of simulated heat affected zone in titanium killed 
steels 
Jye-Long Lee and Yeong-Tsuen Pan 

245 Investigation of process zone structure in Fe—3Si alloy 
N.-Y. Tang, K.-F. Yao, and A. Plumtree 


252 Effect of laser cutting on magnetic properties of grain oriented Fe—Si ribbons 
L. Lanotte, C. Luponio, I. De lorio, V. Tagliaferri, and G. Tammaro 


257 Elastic modulus and continuous yielding behaviour of ferritic spheroidal graphite cast iron 
H. Era, K. Kishitake, K. Nagai, and Z. Z. Zhang 


263 Influence of heat treatments on microstructure and toughness of austempered ductile iron 
J. Aranzabal, I. Gutierrez, J. M. Rodriguez-Ibabe, and J. J. Urcola 


275 Behaviour of carbon fibre reinforced Al—Si composites after thermal exposure 
H. M. Cheng, S. Akiyama, A. Kitahara, K. Kobayashi, and B. L. Zhou 


Papers from conference on 
‘High temperature intermetallics’ 


289 Editorial overview 


291 Overview Potential and prospects of some intermetallic compounds for structural applications 
S. Naka, M. Thomas, and T. Khan 

299 Overview: Japan 
High temperature intermetallics — with particular emphasis on TiAl 
M. Yamaguchi 


308 Comparative viability of processing routes for intermetallic based materials 
E. A. Feest and J. H. Tweed 


317 Discontinuously reinforced intermetallic matrix composites via XD synthesis 
K. S. Kumar and J. D. Whittenberger 


331 High temperature oxidation and corrosion of intermetallic compounds 
G. H. Meier and F. S. Pettit 


339 Development of oxidation resistant high temperature intermetallics 
H. J. Grabke, M. Brumm, and M. Steinhorst 


345 Theoretical predictions of structure and related properties of intermetallics 
D. G. Pettifor 

350 Overview Embrittlement and crack growth in high temperature intermetallics 
C. A. Hippsley and M. Strangwood 


359 Microstructure and mechanical properties of y base titanium aluminide produced from extruded elemental 
powders 
M. Dahms, F. Schmelzer, J. Seeger, and B. Wildhagen 


363 Creep of intermetallics 
G. Sauthoff 


367 Overview Development of intermetallic materials for aerospace systems 
D. M. Dimiduk, D. B. Miracle, and C. H. Ward 


385 Overview Diffusion bonding of Al—Li alloys 
D. V. Dunford and P. G. Partridge 


399 Dispersion and reaction of TiC in liquid iron alloys 
B. S. Terry and O. S. Chinyamakobvu 


406 Thermodynamic model for precipitation of carbonitrides in high strength low alloy steels containing up to 


three microalloying elements with or without additions of aluminium 
H. Adrian 


421 Kinetics of reconstructive austenite to ferrite transformation in low alloy steels 
R. C. Reed and H. K. D. H. Bhadeshia 


437 Effect of stabilising elements on formation of o phase in experimental ferritic stainless steels containing 
39%Cr 


K. Premachandra, M. B. Cortie, and R. H. Eric 


443 Measurement of creep damage in 2-25Cr—1Mo steel 
D. A. Woodford, D. Van Steele, M. J. Hyder, and M. Kitagawa 


449 Effect of vanadium on cast carbide in high speed steels 
Shi Gonggi, Ding Peidao, and Zhou Shouze 


455 Development of microstructure during extrusion of rapidly solidified A-7Mg-—2Cr powder alloy 
R. J. Dashwood and T. Sheppard 


468 Simplified calculation of temperature field in heat treated cylinder using temperature measured at one point 
F. D. Fischer 


481 Prediction of in-flight particle parameters during plasma spraying of ceramic powders 
S. V. Joshi and R. Sivakumar 


489 Short Communication Young’s modulus and temperature coefficient of resistance of Co,,_,.Mn,B,, 
(x=2, 4, 6, 7, 8, 9, 10, 12, 14) amorphous alloys near room temperature 
R. Wisniewski and K. Iwan 


491 Dispersion and reaction of TiB, in liquid iron alloys 
B. S. Terry and O. S. Chinyamakobvu 


500 Role of reinforcement/matrix interfacial strength in fatigue crack propagation in particulate SiC reinforced 
aluminium alloy 8090 
D. M. Knowles and J. E. King 


510 Texture, microstructure, and stored energy inhomogeneity in cold rolled commercial purity aluminium and 
copper 
B. Major 


516 Interflake spacing—growth velocity relationship in Al-Si and Al—CuAIl, eutectic alloys 
S. Khan, A. Ourdjini, and R. Elliott 


523 Microstructure of Bi-Cd—Sn ternary eutectic 
M. A. Ruggiero and J. W. Rutter 


531 Secondary recrystallisation of MA 957 oxide dispersion strengthened ferritic superalloy 
P. J. Evens, J. W. Martin, and E. A. Little 


537 Grain size strengthening in steel and its relationship to grain boundary segregation of carbon 
B. Mintz, Han Ke, and G. D. W. Smith 


541 Grain boundary segregation and diffusion of phosphorus in 12Cr—Mo-V steel 
M. Mackenbrock and H. J. Grabke 


546 Aging behaviour of cobalt free chromium containing maraging steels 
A. Gemperle, J. Gemperlova, W. Sha, and G. D. W. Smith 


Papers from 5th International Conference on 
‘Surface Modification Technologies’ 


565 Overview lon—surface interactions: from sputtering to reactive ion etching 
C. Steinbriichel 


- 
aun 4 
—- 


574 Overview Tribological behaviour of diamond and diamondlike carbon films: status and prospects 
J. F. Braza and T. S. Sudarshan 


582 Sliding wear evaluation of various coating processes on AISI 52100 and M 50 steels 
J. F. Braza 


589 Structural modifications induced by ion implantation in metals and polymers used for orthopaedic 
prostheses 
J. Rieu, A. Pichat, L.-M. Rabbe, A. Rambert, C. Chabrol, and M. Robelet 


594 Indentation creep 
P. M. Sargent and M. F. Ashby 


602 Theoretical analysis of annealing behaviour of mixed distributions of dislocation loops, voids, and 
gas bubbles: comparison with annealing behaviour of irradiated reactor component 
B. Burton 
611 Effects of hydrostatic pressure and non-uniform microstructure on superplastic forming and postformed 
tensile properties of AA 7475 aluminium alloy 
H. S. Yang, A. K. Mukherjee, and W. T. Roberts 


621 Influence of compositional banding on grain anisotropy in 3CR12 steel 
R. D. Knutsen is 


628 Influence of boron on nature and distribution of strain induced precipitates in (Ti,Nb) high strength 
low alloy steels 
M. Djahazi, X. L. He, J. J. Jonas, and W. P. Sun 


637 Laser surface alloying of case hardening steel with tungsten carbide and carbon 
B. Griinenwald, E. Bischoff, J. Shen, and F. Dausinger 


645 Short Communication Application of rapid solidification for production of dental amalgams 
B. Veré, A. Fauszt, P. Tardy, J. Takacs, G. Konczos, and T. Lovas 


649 Technical Note New method for determining absolute stress in ferromagnetic steel via potential drop 
measurements 


H. Hognestad 


Papers from 5th International Conference on 
‘Surface Modification Technologies’ 


657 Comparison of properties of coatings produced by laser cladding and conventional methods 
B. C. Oberlander aud E. Lugscheider 


666 Phase maps for sputter deposited refractory metal oxide ceramic coatings: review of niobium oxide, 
yttrium oxide, and zirconium oxide growth 
C. R. Aita 


673 Microstructural study of aluminide surface coatings on single crystal nickel base superalloy substrates 
W. F. Gale and J. E. King 


679 Mechanical properties of diamond thin films 
S. J. Bull, P. R. Chalker, and C. Johnston 


685 Overview Super duplex stainless steels 
J.-O. Nilsson 


701 Effects of microadditions of vanadium and boron on age hardening and mechanical properties of 
AI-Li alloy 8090 
A. Luo and W. V. Youdelis 

709 Characterisation of two Al—Fe based high temperature alloy powders 


K. N. Ramakrishnan, H. B. McShane, T. Sheppard, and 
E. K. Ioannidis 


716 Participation of helium in discontinuous transformations in metallic alloys 
A. Pawlowski, O. A. Shmatko, and P. Zieba 


722 Grinding abrasive wear and associated particle size effect 
T. Chandrasekaran and Kishore 


729 Microstructure and tensile properties of aged Superalpha 2 intermetallic compound 
Z. Chen, F. Simca, and M. T. Cope 


739 Tensile properties of PVC at elevated temperatures 
D. J. Hitt and M. Gilbert 


753 Review Hot isostatic pressing research at Cranfield 
D. J. Stephenson 


760 Effect of precipitates on subgrain growth during continuous recrystallisation in Al-4Cu 
S. K. Chang 

767 Effect of microstructural evolution in bainite, martensite, and 6 ferrite on toughness of 
Cr-2W steels 
F. Abe, H. Araki, and T. Noda 


774 Microstructure and mechanical properties of directionally solidified Al—Si eutectic alloys with and without 


antimony 
A. Ourdjini, F. Yilmaz, Q. S. Hamed, and R. Elliott 
777 Factors influencing ferrite/pearlite banding and origin of large pearlite nodules in a hypoeutectoid 
plate steel 
S. W. Thompson and P. R. Howell 
785 Effect of ausforming on microstructure and hardness of AISI H-13 tool steel modified with niobium 
C. N. Elias and C. S. Da Costa Viana 
791 Isostatic diffusion bonding of microduplex stainless steel 
N. Ridley, M. T. Salehi, and J. Pilling 
796 Wear resistance of laser processed 1-0%C tool steel 
Hu Jiandong, Li Zhang, Wang Yufeng, and Bu Xiangzhang 
799 Laser transformation hardening of low alloy hypoeutectoid steel 
J. C. lon, T. J. 1. Moisio, M. Paju, and J. Johansson 
805 Use of chevron notches for fracture toughness determination in brittle solids 
P. A. Withey, R. L. Brett, and P. Bowen 
811 Diffusion bonding of SiC fibre reinforced Ti-6Al-—4V alloy 
A. Hirose, M. Kotoh, S. Fukumoto, and K. F. Kobayashi 
817 Diffusion controlled reactions in Au/Pb—Sn solder system 
El-B. Hannech and C. R. Hall 
825 Influence of composition and processing parameters on mechanical properties and erosion response of 
Ni-TiB, coatings 
J. J. Wert and S. J. Oppliger 
837 Residual stress due to parallel heat welding in small specimens of type 304 stainless steel 
Y. C. Lin and C. P. Chou 
841 Thermal model of submerged arc welding 
R. Parkitny, A. Pawlak, and W. Piekarska 
849 Ferrite grain coarsening during transformation of thermomechanically processed C-Mn-—Nb austenite 
R. Priestner and P. D. Hodgson 
855 Assessment of thermal history of niobium modified HPS0 reformer tubes by microstructural 
methods 
C. W. Thomas, M. Borshevsky, and A. N. Marshall 
862 Investigation of mechanical properties of advanced Al-Zn—Mg-—Cu alloy 
C. H. J. Davies, N. Raghunathan, and T. Sheppard 
869 Microstructure and texture evolution in hot rolled AA 3004 aluminium alloy 
S. Saimoto and R. G. Kamat 
875 Precipitation sequences during carburisation of Cr—Mo steel 
J. M. Race and H. K. D. H. Bhadeshia 
883 High temperature brittle intergranular failure in austenitic stainless steels 
S. R. Ortner and C. A. Hippsley 
896 Super duplex stainless steels 
Part | Heat affected zone microstructures 
S. Atamert and J. E. King 


913 Hot cracking susceptibility of boron modified AISI 304 austenitic stainless steel welds 
T. Shinoda, H. Miyake, T. Matsuzaka, T. Matsumoto, and H. Kanai 

922 Prediction of Young’s modulus of particulate two phase composites 
Zhongyun Fan, P. Tsakiropoulos, and A. P. Miodownik 


930 Reaction processes between silver or zinc doped Pb—Sn solder and gold 
C. R. Hall and El.-B. Hannech 


938 Forced convection flow channel defects in castings 
S. M. A. Boutorabi and J. Campbell 


953 Overview Recent void shrinkage models and their applicability to diffusion bonding 
Y. Takahashi and K. Inoue 


B 


965 Transition between two steady states of unidirectional solidification of lanthanum modified Al—Si eutectic 
Junming Liu 

971 Al/TiC composites produced by melt infiltration 
D. Muscat, K. Shanker, and R. A. L. Drew 

977 Structure—property relationships of SiC reinforced advanced Al-Zn—Mg—Cu alloy 
C. H. J. Davies, N. Raghunathan, and T. Sheppard 

985 Bainite transformation kinetics 
Part 1 Modified model 
G. I. Rees and H. K. D. H. Bhadeshia 

994 Bainite transformation kinetics 
Part 2 Non-uniform distribution of carbon 
G. I. Rees and H. K. D. H. Bhadeshia 

997 Continuous cooling transformations in steels 
Jicheng Zhao 

1004 Isothermal decomposition of supercooled austenite in steels 
Jicheng Zhao and Zhanpeng Jin 

1011 Influence of carbon on development of deformation microstructures in Hadfield steels 
T. N. Kim and A. J. Bourdillon 

1023 Submonolayer adsorbate reference material based on a low alloy steel fracture sample for 


Auger electron spectroscopy 
Part 1 Characterisation 
C. P. Hunt and M. P. Seah 


1036 Submonolayer adsorbate reference material based on a low alloy steel fracture sample for 
Auger electron spectroscopy 
Part 2 Interlaboratory tests 
M. P. Seah, C. P. Hunt, C. M. Younes, G. C. Allen, H. Viefhaus, B. J. Lee, R. K. Wild, 
H. E. Bishop, and T. English 
1043 Investigation of failure of brittle layers under compressive stresses using acoustic emission 
M. M. Nagl, W. T. Evans, S. R. J. Saunders, and D. J. Hall 
1057 Effect of niobium on decomposition of austenite in 0-2C—10Cr steel 
P. R. Rios and R. W. K. Honeycombe 
1063 Microstructural evolution and creep behaviour of bainitic, martensitic, and martensite—ferrite dual phase 
Cr-2W steels 
F. Abe and S. Nakazawa 
1070 Pitting corrosion resistance of laser surface alloyed 304 stainless steel 
N. Parvathavarthini, R. K. Dayal, R. Sivakumar, U. Kamachi Mudali, and A. Bharati 
1075 Strain hardening behaviour and its relationship to tensile mechanical properties of dual phase steel 
Z. Jiang, J. Lian, and J. Chen 
1082 Copper containing sulphide phases present in controlled rolled niobium—titanium bearing high strength 
low alloy steels 
He Kejian and T. N. Baker 
1090 Modelling distribution of microstructure during hot rolling of stainless steel 
A. J. McLaren and C. M. Sellars 
1095 Metallography of bainitic transformation in austempered ductile iron 
L. Sidjanin and R. E. Smallman 
1104 Deformation of sintered copper and 50Cu—S0Fe mixture to large strains by cyclic extrusion and 
compression 
H. J. Zughaer and J. Nutting 
1108 Strengthening of Cu-Ti alloys by addition of boron 
D. Bozi¢ and M. Mitkov 
1117 Deformation behaviour of titanium aluminides at room temperature 
P. Prasad Rao and K. Tangri 
1125 Fatigue properties of hot isostatically pressed Al-10Mg castings 
G. R. Wakefield and R. M. Sharp 


1131 Effect of joint stiffness on peel strength of diffusion bonded joints between Al—Li 8090 alloy sheet 
D. V. Dunford and P. G. Partridge 


1141 Short Communication Methodology for selecting creep tests to establish multiaxial stress rupture 
criterion 
D. Lonsdale, R. J. Browne, and P. E. J. Flewitt 


